JAN. -04' 05 (TUE) 15:21 ALSTON & BIRD 



TEL: 9198622260 



P. 004 



Translation of Japanese Unexamined Patent Application 
Publicatio n No^^55-lJ.102 6 

Pub.l .i cati on Pate: August 28, 19B0 

Application Number: 54-19396 

Filing Date: February 21, 1979 

1. Title of the invention 

Flue gas desulf urization apparatus 

2. Scope of the Claims 

1. A. flue gas desulfurizat Aon apparatus comprising: 
an absorbing tower in which flue gas containing 

sulfur dioxide is contacted and reacted with an absorbent 
for absorbing sulfur dioxide gas, 

an oxidizing tower in which calcium sulfite formed in 
the absorbing tower is oxidized, and 

a sul, ITu.r dioxide gas feeding means for feeding sulfur 
dioxide go& to the oxidizing tower, 

2. The flue gas desulf urization apparatus of Claim 1/ 
wherein said oxidizing tower comprises: 

ur\ f.l Lie gas return Uno for returning part of the gas 
containing sulfur dioxide which has been discharged from 
the oxidizing tower to said absorbing tower, and 

an flues qas circulating line for feeding back to the 
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oxidising tower again, most of the gas containing sulfur 
dioxide which hau boon di3cha.Kgf5f1 from the oxidizing tower. 

3, The flue gas desulfurization apparatus of Claim 1, 
further comprising a line which branches from a flue gas 
introducing line for introducing flue gas to aaid 
absorption towor f so as to feed part of the flue geis to the 
oxidizing tower. 

3. Detailed Descrip blon of the Invention 

This invention relates to a flue gaa dejmlf urizatian 
apparatus, more specif ically to a fluo gas desulfurization 
apparatus which is favorable for efficiently recovering 
gypsum dihydraLe or a-gypsuir| heinihydrate in a short period 
of time from calcium svilfide obtained by contacting sulfur 
dioxide ga3 absorbed from flue gas with an absorbent liquid. 

In a conventional flue gaa deaulfuri zation apparatus, 
Lhe sulfur dioxide gas which has been absorbed from flue 
gas is converted to sulfite ion SQs 2- in an absorption fluid, 
which will produce calcium sulfite CaS0 3 as then result of 
reaction with calcium ion ca 2+ which is present in the 
absorption fluid or which is supplied by addition of 
l:im«ston« C«co 3 or cloked lime Ca(OH) 3 . The calcium sulfite 
is usually fed to fcho oxidizing tower and oxidized to form 
gyp&um dihydrate CaSO.,. it is known that air in used as an 
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Oxidant grid an acid such as sulfuric acid is added in order 
to increase the oxidation rate and to reduce the pH of the 
calcium sulfite slurry to 6 or less, thereby increasing the 
contact efficiency batwoen air and liquid. 

In addition, in recent years, it has been found that 
it is advantageous for gypsum recovered from the flue gag 
desulf uriza Lion apparatus to be in the form of a-gypsuin 
heinidydrate in view of processability and strength- The ot- 
gypsum heinidydrate is produced in the oxidizing tower under 
the reaction condition which allows simultaneous 
oxidization of the calcium sulfite and conversion to a- 
gypsuTn herpihydr&te take place- The reaction condition 
includes pH of the slurry of about 2 to 4 and a temperature 
of about 120 to }3n°C. 

That i^j to say, in order to increase the oxidation 
rate of calcium sulfite and the conversion rate to a.~gypsum 
hemi hydrate/ it is required to reduce 1:he pH of tho slurry 
to a prescribed value* However, when gypsum dihydrate and 
ot-gypsum hemihydrate are produced, because tho .slurry .lis 
adjusted so as to have a low pH value and a relatively high 
temperature, the sulfur dioxide gas which has been absorbed 
in the absorbing towor of the flue gas desulfurizatlon 
apparatus is removed from the slurry in the oxidizing f-ower. 
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Consequently, the pH of the slurry in the oxidising tower 
is increased so that the oxidation rate for oalcium sulfite 
and the conversion rate to a- gyps tun hemihydrate are rertuced. 

The objc&et of this invention is to provide a flue gas 
dosulfur ization appai*atua which can eliminate the 
shortcomings of the above-described prior art and in which 
increase in the pH of the slurry is suppressed dxiring the 
oxidation of calcium sulfite and the conversion to a-gypaum 
hemihydrate/ so that the gypsum dihydrate or the ot-gypsuia 
hend-hydrate can be efficiently recovered in a short period 
of time. 

According to the present invention, a flue gas 
desulfurization apparatus comprises an absorbing towar in 
which flue gas containing sulfur dioxide is contacted and 
reacted with an absorbent for absorbing sulfur dioxide gas, 
and an oxidizing tower in which the calcium sulfite formed 
in the absorbing tower is oxidized, wherein the oxidizing 
Lower compclses a sulfur dioxide gas feeding means for 
feeding sul fur dioxide gas . 

The following is a detailed description of the 
invention with reference to a figure. 

Tho figure: show.^ an embodiment in which Line* present 
invention is applied to a flue gas desulf urisg Lion 
apparatus for use of a limes Lone-qypsum method. This 
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V 

apparatus comprises an absorbing tower 3 in which flu a gcis 
containing sulfur dioxide gas is contacted and reacted with 
an absorbent for absorbing sulfur dioxide gas ( absorbent : 
limestone slurry in this example) and an oxidising tower 9 
in which the calcium sulfite formed in the absorbing tower 
3 is oxidised. The oxidizing tower 9 functions as a tower 
for oxidising calcium sulfite and forming gypsum dihydrate 
whon the end substance recovered is gypsum dihydrate, while 
it functions as a tower for oxidizing calcium sulfite and 
also for converting it to a-gypsum hemihydrate when the end 
substance to be recovered is ct-gypsum hemihydrata. 

The number 12 represents an air feed line in the 
figure, and a sulfuric acid gas cylinder 11 is connected to 
the 4ir feed lino 12 as a sulfur dioxide gas feeding means* 
Tho air feed line 12 connects with a line 1G which branches 
from the flue gas introducing line 14, and in the case ' 
where the flue gas contains a high concentration of sulfur 
dioxldo ga^ f part of the flue gas is introduced into the 
air feed line 12- The oxidizing Lower 9 and the flu© gas 
introducing line 14 are connected through the flue gas) 
returi^ line 13. The flue gas circulating line 15 which 
branches from tho fluo gas ratum lina of the oxidising 
tower connects Lo the* air feeding lino 12. 

In the f]i]p. gas desulf urization apparatus for use of 

i 
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the limestone-gypsum method, the .limestone slurry is fed to 
the absorption liquid slurry circulating tank 2 through the 
limes tone feeding line X and then sent to the absorbing 
tower 3. In the absorbing tower 3, the slurry comes in 
contact with the gas containing suliur dioxide gas SO2 so 
as to absorb the 50 2 . The absorbed £o 2 is converted to 
.sulfite ion, and reacted with calcium ion formed by 
dissolution of the limestone to produce calcium sulfite. 
The absorbing tower 3 i3 operated such that the pl-I of the 
slurry is kept at about 6.0, so as to increase the 
efficiency of S0 2 absorption, 

A portion of the slurry being circulated in the 
absorbing Lower 3 and the circulation tank 2 is led to the 
cooJ ing tower circulation tank 5 through the cooling tower 
circulation tank feeding line 4. The slurry which has been 
stored in the cooling tower circulation tank 5 is fed to 
the coolinq tower 7 through the cooling tower circulation 
line 6, where the slurry comas in contact with gas 
containing SO r; to absorb SO2 further, while evaporating the 
water* Thus, the sulfite ion concentration ±n the slurry 
increases 30 that the pH decreases. 

The slurry is prepared such that the pH itt 5 or Ifcsa, 
more preferably 2 to 4 and a portion of the slurry is sent 
to the oxidizing tower 9 through the oxidizing tower 
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feeding line 8. At this stage, in Lhy case where the pH of 
the slurry is not reduced to a prescribed value, there may 
be & residue of the unreact«d limestone in the slurry* 
Then, sulfuric acid is added to the oxidizing tower 9 so 
that the pH of the slurry is reduced to the abovementionad 
value * 

In this example, because oxidization of calcium 
sulfite and conversion to ot-gypsum heroihydra te take place 
in the oxidizing bower 9, the LeinpereiLure uf the slurry can 
be maintained between 120 and 13Q°C with simultaneous 
adjustment of ptt of the slurry- The temperature of the 
slurry can be adjusted by feeding steam to tho oxidizing 
tower 9 through tho steam feeding lino 10, and at cha saine 
Lime, by reeding the anake-up water for evaporated water to 
the oxidizing tower 9, so that the slurry concentration is 
kept constant. 

In the oxidizing tower 9, because tho SO2 in the 
slurry is removed and the pH of the slurry is increased 
accordingly, SOs corresponding to the amount of SO2 that has 
been removed is fed from the sulfur dioxide gas cylinder 11 
along with the oxidation air through the air Ceed li?ie 12 
to the oxidizing tower 9. 

Because the gas dlscihartied from the oxidising tower 9 
has a high concentration of so 2 and steam/ part of the gas 

1 
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is returned bo the absorbing tower 3 through the flue gag 
returning ] in* 13 and the flue gas introducing line 14, 
while moat of the gas is returned to the air feed line 12 
through the flue gos circulating lice 15. In this manner/ 
the S0 2 in the gas discharged from the oxidizing tower 9 is 
used again for formation of calcium sulfite, oxidation of 
calcium sulfite and conversion to a-gypsuru hemihydra te , 
Thus, the overall desul Furization efficiency of the plant 
can be increased. 

In addition, in the case where the gas treated in the 
flue gas desu-lfurization apparatus contains high 
concenLratlon of SO^, a portion of the gas may be added 
through the line 1 6 Lo the oxidation air fed through the 
line 12. The amount of SO? fed from the sulfur dioxide gas 
cylinder 11 is controlled by tho amount of SO2 fed Iroxn tho 
line 16 so that the overall ?>Qz amount corresponds to the 
amount of 50 2 removed from the oxidizing tower 9. The pH of 
the slurry in Uhe tower is kept constant by replenishing 
the S0 2 in tho oxidising tower 9- 

The slurry that has reacted sufficiently in the 
oxidising tower 9 Is sent tc the filter 3.6 for solid-liquid 
separation. When a-gypsum hemihydrare 17 is left at 90°C 
for a long period of time during the solid-liquid 
separation, it is converted to gypsum dihydr&to. Thus, it 

1 
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is desirable to filter it qulclely. The preferable solid- 
liquid separation condition Includes the temperature of 
90°C or loss wiLhin 5 minutos. 

When the capacily of the apparatus is selected such 
that liquid feeding can be done continuously, a process 
control becomes simple* Of course/ the oxidation of the 
calcium sulfite slurry can be done in batches. 

Tho above.-described process operations are for 
producing ct-gypauin he mi hydrate. When gypsum dihydrate is 
produced, a condition suitable for production of gypsum 
dihydrate. should be set in the oxidizing tower 9, Because 
the amount of SO s removed from the slurry in the oxidizing 
tower 9 is also different in the case where gypsum 
dihydrate is produced, the ajnount of 50z which is fed from 
the sulfur dioxide gas cylinder 11 can be suitably 
controlled. 

According to this invention, because increase in the 
pH of the slurry in the oxidising tower can be suppressed, 
decrease in oxidation rate of calcium sulfite and 
conversion rate to ot-gypsum heinihydrate is prevented ao 
that gypsum dihydrate. or a- gypsum hemihydrate can be 
produced efficiently in a short period of time. 

4. Brief Doscript ion of the Drawing 1 

i 
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The figure shows the schematic structure of an 
embodiment of this invention. 
3: absorbing towor, 
9r oxidizing tower, 
11: sulfur dioxide gas cylinder, 
13: flue gas return, line, and 
15; flue gas circulation line. 




i 

10 



PAGE 13/13* RCVD AT 1/4/2005 3:26:26 PM [Eastern Standard Time] ' SVR:USPT0-EFXRF-1/4 ' DNIS:8729306 ■ CS1D:9 198622260 * DURATION (mm-ss):06-14 



